[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

FIVFUA: F slass o) e Jlaw N Fe ¥ G liawls chins cudligy eutigo dlae

Sl oslaimwl b 39 03dsl) AR gy T whuiuS Sl )) ol yuuss () 29
IRWQIsc uoal.w

‘chQ-" aible nr‘;ﬂ.:.g ‘ﬁw‘rol.:;.:.,a‘jxw‘*\d:)ww‘ dlﬁ) d}.m)
Q.ﬁ‘cbﬁjpcb;ﬁo&x\a cu,:AJ C}l&)@:ﬁbcu awlb‘w)'h?a»e);\
Qiﬁ\u;‘/_@iw;f@embuwj (}lﬁjﬁcbamlbmbwej;r
O.ﬁlgéjs*.:‘)js*jém‘i‘L&j(ﬂ&jﬁb@ubm‘)‘wrwﬁ};r

Ol Ol ¢ ol 13T o313 (Ol 55) Olghsl dorly el 5 Blomy Slidiond 5 10 (o3 Jamen pukign 5 pske 05,5

\&-Y/-Y/Yd 1ob ey &L \E-Y/-2/¥Q :adliio 3l S &6

oJdusa

Sl sl Olddss 31 (ol a5 ‘“.j °J¢5&:“U s @Ll‘ 5SS Ulpe s dan LSLQ‘."T kS gz 1BAA 5 A
S S sy ilte S slaarl Sl el b b s; G 5s O CadS Uil il 035 st 4 086
O gl o ga] uaS Lastls il gla oyl palal p sedan glaT (cdoaid oo oslinad 350 (sla ot ls dasx
Al e (IRWQIsc)

Olgdol 5 (ol 5 Jlmajlezr glallanl 53 @315 3550015 wlss s, ol S WVl Sl i andllas ol 53 2 la by, g 3lge
EC pH DO COD BODs ol ol 5 58 slajuel,b o 5 cpls 35 S5 ol 3,5 Lasls ol 3l eslizad U
o2l aloes g (VWA B AYAY) e 033053 0555 3 5 bl slaal V3 IS iew 5 bos g ol clid o 25
L esliel IRWQIsc

Dl S ST i s sy syl e 0 Sewd VU 1S 5l LS Lol 53 SO Sl olia Sl 4 lis e 4Bl
OLES ol e 235 Lol s 5l 208 Slim 0 (S0,058 59) Il elfal o o el )l lals S ) 5bas 5 ol iy
Gk p ol 5 op e e o e belSiyl aea 3 IRWQIse Laxls pslis gb OF kS e i 55 o 5l
L 3 Jaw e 5 gt OGS aids o3 5 PSS VY i LAYAS 5 ATAD ladle s o Sa pasle ol G o
oKl 3 ol cuiS (sl gleol&an! 53 IRWQIse Lastls dlo o33l Kk bl 5 S [ sba 16,8 aoms
VT b gl L5 gy o sio OS15T olStsl 5 gt T 0558 5 Olrs g (K28 5 00L5 L by (5813

el S5, Sl 3s0duls Wls sy LS Al 1 (68 5 bl slaens (63555 slaetn YT S

|RWQ|SC g0kl L‘ﬁs u.a}'l..':a gj:]a.,.u UI (IS sl o3l

[ DOI: 10.61186/jehe.10.4.398 ]

Ol 0,5 0l 0,5 0l olRisls c iy pole 5 (ormds molie 0uSLisls sy aises 09,5
cAVYYAOYVAS : olos ol « rasoolzamani@yahoo.com : Jgtus oo i


mailto:mirabbasi_r@yahoo.com
http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 ]

[ DOI: 10.61186/jehe.10.4.398 ]

Q‘JMJGJWM‘@LA)J\,MJ

ol s Sh O e 5 el b s oS ol Ol _mla
- » "BCEQI s 'NSFWQI sls axls 5l il o axls
a5 by Gy daee Cbli Olulis ;8 ol b b a5 il
SC s ekt (b Ol s O e fls 5 ek Ll
> by, O CldS Ol shia (53,008 5 eses L
OGS s p sosat 5 ob) Sldlas ) el ol
OLE o ol ol ool Olgr 5 Ol 3 sdaze slasilts
2 o3 S5 bt 5 (Sopd CodS A s
Sl S ke sla, sl aler Sl cilsre sladlss,
5 Blo adlas s DT ke lES Golas 5 oLl
JS s €bagy Of S Candy wn 5 T 0L
ool ltngy ol Of CudS &S sl ol okdS ol
ol b oy buge b s NSFWQI =l
il 3 s L s by 4ib s s IRWQIsc
(IS (el S sla eyl 4 W5 S Ol 0Ll peas
Lo bl i 2o Sl oo 0 SIS 5 ol 4z ss oDl i
Sy albtss,y Of CodsS sl sy il @ a5 L s Lo
et 53 35 elal 08 Golas 6l 5 ol (555l
NSF  is sl arls S Ly T 0l 5 osly e
TS 3 oS el s s WQI 5 IRWQIsc WQI
5 oS Gl Ghs ) 5 ol o Gb AE e
5 ewiS hls s 5 o NSFWQI axle ol S
cuiS b o 5o IRWQlse axls ol 0 o sz
5 S S WQI asls b 5 O bd 5 sl
uT CeS &S sls LS laol Iy @L“J ROV SN VEPY
boge Conds @ oaxs b oas cudll s baalsy,
35S 5 o5 <y IRWQIse oyt 5 NSFWQI
s gy Cows bl 4 candVL 5l es > Ly Wil o il
520 e e s aids axdllae s L e talS ROwI
axlps gl adsm s sssaun; wbiag, O CukS ey
g S ob Ol 5 IRWQIsc ,oxls 3l eslizul b as )|

D3 s sl 5 L wials 53 loyss s 3 A

Ao o
of kol e 5 5b bt s 52 aS e ekl
Jﬁ)ndupﬂ)JWva},&daqu@ui
Ol I8 LT Wls (g rie Cuenl i gl ' Klan S 13
‘&Tcu;t eslizal (ol e 53 5 Ll malr 35S
malbts sy O S Ll b i 5 b b e 5 5 Ol
A3k S e opl catS 5 el ARGV IPC PR FH PN
Q:A:gstlim.acazkw L;LA;.JTJJJA)J u“J‘{‘ U‘i):("‘@’“ n)'jf‘
-6){1)6)))%49)&&@)1%@)@ Sl LAQT
juih‘ﬁﬁjtwkﬁbéuui%wbwd)jﬂ
LSLAC,?)L!J S é))y 9 6)‘J§u)~o) Q‘J:A a}_i‘),é
3 3 35S e Bae Olpe JS pde Wil (65,508
" s ez Sl 4 Ol e T (ST I 5 ks
SLodBb ¢l el 51 2L Sl T i s s
Sl 5l s sla Joms il 03 (65 05LES 5 o 6 4
5 s SOl bis gben Y ossal oylil b sla
Sl S e s fhe ol ol mle Sl o e
Of ciS S 5 Sy Ok Xgy oS s s S3
oo LOTJ RS 5 cbliz 5 O mlo aam s 5 sps0b 0
qeuﬁswﬂ,\;{\,\iq‘uuuﬁw\g,.,;\@ﬁ}w\
Sl 5 J 8w ol (S I sl e bl 5 B35 o
¢ 5 C\y'\)'\ VT@W&SWJMQP-“« ;:ﬁ;ﬂ
S Larli sl oslitul Ol cuiS sla yasls
b eslasl sl » u.zku u] Sloaib g olas uT
as oS 0350 2Bl ol @Bl o el skl gla l L
B %JTLSLAL;}‘) o 5 Gl enlinals ) ge (slaesls 31 (ool
.r.uaada Cwdds |y ;.j&&:scla.ﬂjo:; L s K

! Iran Water Quality Index for Surface Water
2 National Sanitation Foundation Water Quality Index
3 British Columbia Water Quality Index

FA9 & AFY Gliwli Yo yladh ana Jlos casas Cudifage otudige ddas


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 ]

[ DOI: 10.61186/jehe.10.4.398 ]

IRWQlsc saili 3l soliiet b g sunly Glasg, of cndS Sle)y ol il

s el 0di Sul Ol 5l e s o e s sl
Sde SVsb o3 s s gpedly dliag, Of i 0556
03 350l Wbtag, Caenl 4 ax 5 LI il 0D s
IRWQIsc _axls 5l estizad L ailss g, ool of ot 0l

3 S s p \WAYIYAY LY (bl 655 K o

& gy 9 Slge

axdlaes ; go ailaie

03 ol glaalssg, RS SIS @gpeduly albss g,
Y8 Gy b ailng, opl 3ol 4 AL e Ol ol & S s
Yol e e YYOXTY Y o a e teskS e
GoastiS O el Y sjls 13 35 b OY° A L FR°
Sl 5l mbas 5ls 5 50 el 5 G 5 el 4
Sz slackd L olpmen Jdsay 5 o35 Sl 5 ol
$3batl Sl 3 e B (R3S 5 e oner
5 it Gl 53 asdllaes ) ge 03 gl M US o Wl adlaia
5 ok 5 Jeeler ladlial H3 @315 s gsedly alsss)
0553 S 3 O of catS AVl Sl ks &S il e Olgios!
mae adke 22 ) SE LGB S 3 ) nyse dlle el

MJJGQL.;J‘)QJJQSJ‘JJJM}AJJ&LLM‘}AJM&A

ol CakS Gl V8 ojla oKl Sle Jead 3 LS 5 I
230554 by a5 s s EC il U olagl s
S O Sl > (Sl BB L Jas e gls el «
05 e Ol )<i> sla e lh 4 el axls cnl gLl e
Ol catS WV s gy e ol Sl Ods
.L.I:L& (\Y“\\‘—\Y‘/\\") Jlw c.)j\j.: 6,95 33 J))a.l.'«ib' du.k?'-.)_g)
W‘)\ JwLWJQSJLAJj‘ udﬁw?‘ WJSJJ@)\ sy u_“:\
L Ol (655 0 4 b, LS 5635 513,55 1 (Sokm
Ol Lis ( Suls] OF sl immen L3l o alls op o
|3J .W "\i\f‘d“ 44.‘.7'-5‘5) U':\ CA.:M\ » ‘_g))jh;s u] 9 W
QJ.SU sl LSJJJ" LSJA‘ d.iL;'—J}) U’i‘ u] C.»;J.;S s8]
il gla yastle 5 e j5s, Lol Sliss, Of cuiS
%de)ﬁ)jﬁ;ﬁqwba\))gjcw\ °"\ib,)§g5fki).)‘
Olpl e Ol catS el 5l wlbsy, ool O
S atls ol bl e 31l sslizal IRWQIsc
Glgtuaib 3 8 EC b 5l eslizal o w0 0T 035
el s B8 s s e S5 ol (g3slis
sp o h gL el el o bzl LSS e
slaaab hsa e glad gl plas 53 SVL S35 5 O
2B il e Of Caliies glacaiS (gl (aid Cuin) i

LOVU adbsg, s odane Oldllas 53 el ol

VYLl oF o jlad ada Jls ddosas Cudilags oudigo ddas @ Yoo


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 ]

[ DOI: 10.61186/jehe.10.4.398 ]

Q‘)&Aj(sd\)mm‘eu‘}dw‘)

50°0°0"E 50°20'0"E 50°40°0"E 51°0'0"E
L 1 1 1
r
? s
z (O Y
: A LNy oS
g R 0«°‘ji o = £
N : -
B E
&
: L)
P
A
-“,#M
o
o
Lol
= L
§ i S :Z
& Sints SrFe | 2
1 . ! &
o~
oy | A ! b oyl L]
w J.::." K M L_JKilometers
& a3y, 0 5 10
T T T T
50"0°0"E 50"20'0"E 50°40'0"E 51°00"E

adllans ;30 bt 55 53 (6413 padgad laelKausl 5 LSyl (5,8 azs N K

G s Ol 8 8 s b (g5l e sad (slaolSiany)
5 ol Slp W, e s S g e
Bl laelSanl M i S o) s Sln sy O S bl
Ol (Sps by glaolon) bols aallas ol 3
Al e 00k by Ll wesss (RIS O3
e 0z SV Jadr 3 Lol cpl Lol ae Slasiis
bl adllaes ) e (slaslSansl 5> T A4S Conss ulg 5o

SIS padig03 (g

Wby, Of plend cuiS cxlis sk andllas ol s

Lases SBlis IS oIl o g5 eddodls r glaesls 513550l
WATSAFAY cladle b gl 5 Jwasler Okl G
3550 OS] Jolds andllaes ;o0 O AS gla el L s esliza
Jsls 03581 (NO3) ol 2s (BODs) e s 5L
(COD) olact iz 038t (T) L «(DO)
(PH) 03554 Jeily (POSY) livs (NHAp 5501
bl sy (TH) JS o 5 (BC) (S0l el

3_9\)5.)&.3\)' 4}[;'-2‘5) u.:k;r;;‘ stho&;.w.il L;,’.L:'e‘j*"' Olasein i) JJJ’.'

P @l Job o] ol o )lod
YOV FFF FIAFYS i ymsS g \
Y5 YVa ¥4V Alogus \
YEVFVIY FFAFYY RS Y
FEVVA- - FAVY-V ssBld ¥
Y5 YTV FASTYA 5,50 5
¥OayYa) fa0Y-Y Jlpes 5
YORFFA- £4-004 obsles Y

For @AY Y Glicali Yo yladh ana Jlo casas Cudifage  orudige ddas


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.61186/jehe.10.4.398 ]

IRWQlsc saali 31 soliil b ag sainly Glaog, of e Sl ol ymis w0

ol LY Jsdr 55 LOT 51 K 8 05y ol er 4 e ls
odal G say a3 i lul o culg Hs ol

Bgh e adia ¥ sl n:mlbgi%i:g%"*’éﬁ

1

n Y
IRWQI = [nliwi]
i=1
n
Y= Z W
n=1

bl a Gl 035 Gb b el a8,y s S0l
sl S5l S osd o aes e IRWQIse 2l

ol OF sla el L plas 31 eslinal 53 Sy gdoms pde Es,

Olpl G T alie caaius Hod L
IRWQIsc
oarls Sl etz b e O dS oy 0 skien

J)l.,‘.;t‘._.w\ d:-tj) L) —or ))jﬁ LSLAJIA\)L;‘ gIRWQISC

Fbb o a by la pove a5 Lok (5 Se5I00

M

M

)‘Mﬁlljufﬂbl-j J‘J\x;n 4(:“ ):A‘)L: Q)‘ﬁW| aS
S s Gy o Sl pll el sl el
O S e Gb bl o el 4, (il ebidens
el Jlo caaS sasgl i Ve 4, &S .,\.Ssjfda

" IRWQlsc axls 55 szl 055 0¥ s

Fbl 059 2>l bl 3,
</-QY % Do \
<N ¥ MPN/100ml 98 p,8 S Y
I RAN pH Y
ARNY mg/I BOD:s ¥
of+9 mg/I NH4* I\
<[+ AY mg/l PO 7
JARYA mg/I NOs Y
o[- FY NTU RIS A
o[+ QY mg/I COD q
RN mg/l CaCos TH \-
«[-aF ps/icm EC V)

"IRWQIse jaxle goas i bl y So 1 s ¥ g

VELY Ll F o jlack ads Sl cdasas Cadlags sonsige alas @ oY


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.61186/jehe.10.4.398 ]

L‘;b&m&\g&{}m.&m‘s}u}d&u_)

o ls gaae jlade

<\
10— YA/
Y. —FFA
£0— 00
DO — V-
YeIy = AD

> AD

c9> [CT
<>
9l aisl

Ol S slulial el 7 508 Sl 5 0LLS S
L aklisg, Of Jgloes 05081 Olge 5538 slaailts s,
53 ekd Sl mls Gl T Al ) e S e 051 ri
Sy 3l s LaolSal ples 53 DO 0le ¥ s
o @ S PH S EC 555 55 s 2 50 S 0 5
EC ke asdllas 35 50 slaslangl ples )3 48 315 0L asllas
A e S ke 000 am Ll sl Ikl A ) S
Azdls 5l 3 8/0-8/0 s lukul o3 sdowe L3 PH ltis 5™ es
5haS sl las WelKanl 5s S S ol ldie anslis
S colias wlts gy Cansul G 4 YL
Jsl ol 3 Lo clale JS jba 5 sl al ol 58l
LS sy Lol 4l 31 S Sl 4 (K8 i)
Gk e 5 yls cales O 5 g andlas GLLU
Gt p S oo U/F) S8 Ol o 2 el sy i
S 53> Dl Sl e 51 aS 3 OESIT oSl s
-4 0l s Sl slas ikl gb O e il sl
Oljer 2550 0 250 i S ie 0T 3 0 S (e 10
psosnl Ui niden 3515 ol 50 Dl 5 s 5ol
ST 5 SpaS fiy ool 5 () p S ke oY)
Azl 1y GRS o S ke M) Slans Hlde o i

4:.“.14.62‘))# O&Lﬁ.{“v‘)b UTL}S&L«AJLAQJ.:DGA POr

FOF Y (il Foylack aas Jh ¢asans Cublags aodige dlae

Bty O kS ks g Se3lhl sla bl SiLe
35 (6003 a5 g GlaelSa) Sl (glaand go 53 35500415
33 b (ol paised e J-1he) Gl glacsls
el ol &Ll F Jsde s OFATSAYAF) Wl e33lss
oSl 4 Lo 4 BODs e o a8 5 o iy
SppsS Fs oSl 5 (A 2 p S ke T Ol s
08 ¥ 31 250 COD ik s (il s p S ke YY)
G oamg Lol Sty Sodl erasilis 55 1),
3550 COD i1 Ol 01l Jaes Sy 51000
asdllos 53 MY Al o 1 e S e P b sl 5o
S ool aan 3 ol & S el COD i ol
Sl gz s pde sdasOlis & 3y 1) e S e Yol
D 39 edsly Altag; s
G s 5 86 Slid 5 dalr slpe IS VL slis
5 by, Sl 5sls lages 5o Sl slas S
335 o Jsbos 058 18lS s wilin s, w0 WO 55,5
Olsen iyl |y oYL o 5l pasiie &b b ladilin g,y aan
035m0 53 of 50 5 ST 5l 0 4l &S Jlos B e phoms O 5S]
S axOlor Ll Vo il Vst bl cb b
Sl s il il Slis s, 4 edd alis AL

33 G10L5 Ol i e 5 03505 33l Vst b b


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.61186/jehe.10.4.398 ]

IRWQlsc saali 31 soliil b ag sainly Glaog, of e Sl ol ymis w0

O e) Ol 5 syliliad jlme a3 2aS 5 conlie Ol 5
Q)M)Josm\d\ﬁ\)dgbj.xm}>ﬁ(J,:"J):rjfdl?a
AS ol sl il

@‘bﬁfbsdl}:ﬁw}qsassbowﬁj&bdalﬁ
Olds 5 5 (:ljfd:ju a3 Yo/AY) 00k J; al.<:w.3\

Q‘J’.’.‘ LSLA))\JJU.MA‘ L) w‘uﬁ L nKLM.i‘ \ gf-{‘ L JS ;;N'z"'“

adllas 5550 Wl 033053 0,53 b ol (5 S el aS (gls zelil 00 0¥ J s

oH T TH NHS POF NO; EC DO COD BODs
©C) mg/ly o
YIV O YVAO VFAND  -NNS -I¥R SI0F YAMNY  YAY Ve YV SiypS s
YIYA YAYA YAYNY Y8 -YE S50 YYYAA VY \ASS EIYY loges
VIVY  YANY VAR08 <YF oFA W YY-NA S50 VOIYY ¥ Sl
YIES  Ye/A5 YAUL  -I¥Y XY B-Y YAVER #50 VOYY WYY bsdl
VIV YeIAS VAFNA YV <YE S5 YYAAY #0) VFAY  TIYA o )30
VIOV YIAY  YAVAY DA -YE XY YY-NE SIYY A\EIY Y00 ool s
YIEA YAV YAMAY oYY -NS BIYD YEUNY S5 VEIVA L YAA e

Gab el 0ds 110 U 3 T Jac s2e L5, Jast alslee
b b b Obrasw 5 35803 sbaelSanl Jsdr ol
A 5 Gl o e el e 4 Gl (6
Ssba . sls OLES \FAF LAY sl b I, of s
5 IRWQlsc [axls dls osjlss o SKle bl 5 JS
iS5 o 0 dalin ¥ IS )5 45 aallaes 50 Sl
L e OEs05T ol Kasl 3 uy/hm Lao K eled )2 ol
PN parle Jlas b 215 Sl g cnl 4 s
O /Y Lals Slis L oBslsl oal 5 of ciS op 5L
wii b xils axdlas 5 40 aikaie 53 |y Jaw gme Of LS
S aabes oo i belanl Ol Gble ol 08
S ghyls a5 O8I oKl Gl bl s (g5l sl
1 ol S35 o dalin Sl 5 by
“onl b ndls 513 e 00 O kS o e S S
Ol L abe 50 Kos eel&ansl & 5 SGlbI s J-
Bphee sy 5SSl Sas by Oy

).}ub&*ﬁ’\)éuigﬁséuﬁbbﬁﬁ}mw)fbw

ST s oilih &3 by o Fls
el Sl eslial b OT CidS Candy sp
ol caaS 05 VL atle ) ziy slie IRWQIse
55 1, IRWQIsc ool pslie YOS s e 0L
s e OLE IYAFAYAY ladle s bl laelSan!
03l S g g b slal s 8 G
Slpr ospn GlaelSanyl ) Ol S 45 35 YYAD Lo
Kol 5 ot b 53 OEST 5 2813 (K as b
3 55 S sk il 53 g s add s Ol e
43 |RWQ|SC oetle ol b UT CeaS ladla s
I ol bl e g bd i 3 ooyl ana
S dd sdalie belSasl 5 55 35 b bed O CgiS
A IRWQIsc [axle jliis b 0w ool ol
o 53 FIV lde L 08551 ol AYAY Jl s Fo/¥
Sskieay 35 YWAQ L 55 FY Sl Loy pm olKaisl 5 1T

)'.:..a LQOK:.W{.‘ Q{“)b UTQJ.SL;!LG‘) CJ‘J@‘ J‘..aj‘) B

VELY Ll F o jlack ads Sl dasas Culags ssigo alas @ FiF


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 ]

[ DOI: 10.61186/jehe.10.4.398 ]

Q‘J&&Jgdwm|&u_}d}m‘>

20 S8 il b s sad S5 mlio 5 (53LES
Sla ol Sldllas 3 oS | b S elsl Ol e |
- e adlas 3l sl oL qu CuiS  Jele ol
Wl cudS 03 5 LYV 51 ST O 5 el
G oS il o Sl as oS el el Ol Ol 2 lkie O3 5
LK 5 (S st oo 3 Sl e ails gy OBl LI sl
a0 (Sa4ll Jolo o Fge Ol (55,5058 slac Il 157
A esls LasiS sgsedoly adle e s el ol 1
Lalts s, of S Oluis 5,0 3 5 opl5 Lo (gladdlas
g5 nlaabiss, bl gla s 5l eslatal o g a8 sls LS
Tl il g s LB 0T ol s s Sadl e
0S| 5 s 7 OLen 5 ol e andllas 5 ioes
oS 21 0 Ol i oS e el Ol s J s

IRWOL,

\TAS \TAP YAV

PP P WPy R PV RICHF R JICHER P (PN SN PRES
Qbf}wggﬁYLw‘ﬂWo&w"&hu@w
Soslize olKis) ple a4 Cond oKl a3 Of CoiS
CatS 53 (6,505 Jalse ol 8 Gl e ol pls ol
d&\)‘ BL ebuﬁ.wb)jd 6“)}5 C"JL}T—E‘J Lo J”}‘ g_)T
4.“.’) U’” 6@0&»}\_}] @L«ﬁbo@‘ L;('i)" 4&))_5[.&5
23 3,8 Spge (6 e Sl aie) onl 53 L &S L
Swlbrf;‘_}ie&l);ﬂr*glj@jéjwwb
Ol so slaslansl 51 zaS Of GlLbI 5,58 colus
o&.ﬁ.‘w\)bé‘f”ﬁ\%\M_}&mu‘J_}.’)li)jobu.‘
oo S a3 1y el cnl s 0Ll s L5 5 Ol 51 i
séjjbg‘mjs&wﬁ‘ﬁuus‘ﬁdm&@ww
B ity 3 s albtagiat Sl Uds o o s oo

Gl VT ez 51 261 oKl ol s clale 21580

Bles B bk Sep B0 Bl B b B gy

B L ey

ran ra. ry \TAY \rAY rar

WA VAT sladle 53 35 edul; Glta sy bl seelBanyl 55 IRWQlse jaxls jslie Y K3

WATSAYAY cladle 53 IRWQlsc jastls L sze Xy, Lot alsles 10 J g

Fr0 ¢ V¥ il o ylack aas Jl ¢ lasas Suliligs eadige dlae


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 ]

[ DOI: 10.61186/jehe.10.4.398 ]

IRWQlsc saali 31 soliil b ag sainly Glaog, of e Sl ol ymis w0

g, bas lolae ol
y = 0.16x - 162.56 Loz
y = -0.21x + 347.23 ool b
y = -1.11x + 1595.16 °)98
y =0.71x - 928.33 BTl
y = -0.02x + 91.58 oSl
y = -1.51x + 2152.77 Olzog
y =0.13x - 124.67 S5 Jgs

[ SF,Y

IRWOQI

A
T
r.
Y.
e 4

YA

Ne2 u"““) J'

et Qustyl

Ol Kipaes Ly

J})a.,\;.i\)' 6\.}‘.5-3‘5) u.;lz-.bl dualii.w.il BL) IRWQISC J&LXA Al aj)'\jz U?<"L3'° J.pUu ¥ JSJ

Jols s Jolge Jdsa 55 edls alesy, M ol
Ol Ol i g 3 il g5 oa ol 55 5 S5 «SHoslES
OSLS Golas gl ol Slesline | Ol a5 355 (5 i
(snmo ol 3555 35w (See b 0Ll 03 54
(U 6 mm (s3S Gales 5 sl (s e
S slse 3 slosl 53 @l ¥T ol ge e o o e oo
aik s élésjjdizstéjowwéw‘db‘fd&q-
Olgen oS 5ls QL5 anllas oyl b TN, E Okl
LolKy) w4 s QBT o s ol 25 clale
Skl s Sl glac i ¢ @ a5 Loy iy
Eolre SooslnS Gl 5555 Ay o B 4wl
3> Dl oS el b S (S e SV b s L

BEl (\ Jg,& DL W‘)‘ LSJJ)LS M..L)C,.w‘obf oKi.w.i\ U'l‘

s Bilan s bl ot Gl bl CudS e

Gk 53w los g Ol Ol pde Bda o 5 Lo |5l o)l gan
L e R 5 of cuas
R IR e B P
Sla ol G Ol 5 6155, AT s 5l s eg
o) 3 el 6 g sl by O e 53 e 3
Gl Sl abagy a8 Ol CaeS 5 cniS s o
w03 ke Jolse Ol 0 pian b b e 1S
Sl yarls Calises Jalse ol dbisy, Of cois
L o3Il e B 3 g 50 Cono g o das o 025 T S

Slre G e Mol 5 e slaslilin |4y a5

VP Y Qliewsli F o jladh ads Jlos dosans Cudilags oouaige dlas L 2 ¥


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.61186/jehe.10.4.398 ]

Q‘J&“JGJW-‘A}'@L“_}J}“‘J

5 EAE o) s Ol kS VL a0l ol
3l gte 2aiS) ST oKl s Of kS o Sl
2l ds S S, bolkes 5 p IRWQIse Lol L
Loyl b b anylie s Slid 5 & 25 sl olaesl
VL Ol g b sl 0l Gl oS S W g i
553 505 oKl 4 s Slind 5 Sl iz pslie O3 p
Ol CedS oLl s 58 OLSan 5 (s, anllas 55 5 5ad
i gte adld s giwdﬁfjﬁ Js o sy,
SYFC 5 ol s o5 5ay dae 5l s R (A VR
B sl (ssliS Gl Cle; 5l S W S
Lt il oKl oWl s slsgls 5 ale Siss
S b e ey B S e e il S
SIYAD ladlow a8 sls oLis \YFAY B AYAY cladlw s
dsb o3 b ol kS e el 5 eVl e s \TAS
53 ool Coos 34 Gi\:} Gob eomen iy andllas 346 053
Lol &oslite gls s 2 o andllans s go glrolSi] slas
Sl kb o G (S0 55,8 e o Vs
Oy s p 7 0L 5 oL S sle Goios b e

ols Q.JFV.A Sgyednly lbtsy, VLo

Sl oy, UT CaaS Vo Ol anllas ol s

Sl sbalbog p i 3l (S8 2550kl
5,50 IRWQIsc Lasls -pl 5 estizel b aol Ol 1 D
ol s on3lss o Kle sl cply .23 5515 b5
By 0ol b Obaxr (2815 slaelKinl js jaxls
Ol gl o boms OESIT 5 0558 Olrs g (S ja 8
s s b e O sl s Of oiS oS sls
s Splaargl ooy g;;‘-;l:tm}wk.la,u)y slaelKa

Ju.‘)‘b )‘J:% LSJLJ_M.J Lgl.:ho..\...i‘ﬂ b})ko'.ib' 4.;[7.-3‘5) B et Jjb

FAVFY sl F o jlach ads Jh cdasas Cublags i ddae

oVl cliiie o 5 03 ™ Woes a s jsude 5 bal, andllas
o b ol dgd J edgdome 53 et wlbn g, Ol xS
SolKans) 3 s oz sl Os g mis s 55 Los
SIS e gdee s Dogline Sl (6 )8 candlaas ) e
A5 S elKany
Slols QBT 5 Ksass b gle ol (pizean
SS1 s S s LS 5 el L Sliod e op ti
ol e S ke Y ) S eats e T ek slac
GlassS 5 Loy 3 ol VT Ol oy Slid e o S5
Sl sl 5 St glaad sl ol pler s
L5 g oslize] O] Slind gland 558 S plajlicuis
e TS e ek gl sl Slius ol palis
S B s 53 355 axllae 53 35T 0L
5 D5 VL Oljee 3 g0l ailis sy O oS 53 o5l
S8 w0 andlaesyse oK ol & s |y Sl
SST3 pgons Vb G a5 oSyl ol 53 355l S
bl T O 5 ol e 05 andllas 55 sl
syl Jolo o e OLial g0l Ala s, ol s
B wae P e Se |y e ily wltag) s S
oo 9355 Sl gy g ealital (g OB 5555 (6 65
Slacbay J 28 ulply A58 0Ly (505laS glacdles s
Blagy e 4 O Guup pde 5 S3WS (S sSme ( mio
03,80 5 (Sa xS baly b Jlasl bsy b o a0y
Oy o 031 slacsl L3k 5 o e 5l CBlis glae ot
S ol s el 5L 0T (Sl 5 Ol sses (SK0 o
b o ped ey e Dlea Sl 015 e | G )
Je 633033 5 o8l a5 IRWQIsc ol ey
il 03 g b O LS oS 515 0L andlans g
03 et epl ke a5 Ol kS o 5VL ias
5l e WWAA s 53 s AY/Y Jltie b oj s oKl
Al 033155 0555 53 ool 2 3 O CodS Sk s


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.61186/jehe.10.4.398 ]

IRWQlsc jaali 31 solii b agssainly Glaog, of e Sl ol ymis w0

Sa e 6 S s glsels e (glsf e da sl IS
g Y sl groael p B oS plnil wltay, GIL
o VT e cnl 5 ol (sla (ST 5555 50 S sk
gedaly Als g, Chlis Coanl g g Lo ,S Ohyw
Skl b Clay (52 Glr ol 4dal s 31|
lassS gl @ S laa S Sleslin ol 5 Gltsy,

ssbiea (LONS LB dlbadal Clay 5 500 sblls)
oY by ol Of caiS 2al 5l o S s cblis
L5,8 slalis dlssy ol a 65555 Slaoas VT e el
pyos Sl ool | O (55,55LnS dile 3 (slags sl 5
S S sl wlins 5 w5l pbed bz S
sabiag, gl Sedss 5l 6,8 ke 5 Glae sl 4 Ly,
Lix Cgr b 5 (SO eiole glats Sl esli
L e Y P U JUWES
Glas oS wilss g, Gl bl ean VI e bt aeg o

%5)')}[.;25 L;L“u’:") BEl ealae! 240 &w LgLAJ}S Q;,é\)‘

VY il F o jlack ads Jlu dasas Cudligs cwiige dlas @ FiA


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.61186/jehe.10.4.398 ]

Q‘J&“JGJWM‘@L&}J&“‘J

References

1. Nayyeri H, Zandi S. Water quality status of Tarwal river in
Kurdestan province using IRWQIsc index and quality zoning
based on IDW interpolation model. Buletin Teknologi
Tanaman 2015;12:242-248 [In Persian].

2. Baird C. Environmental Chemistry. 3th ed. Tehran: University
Publication Center. 2010 [In Persian].

3. Shokoohi A, Modaberi H. Evaluating and Comparing the
Sensitivity of NSFWQI and IRWQISC Models to Water
Quality Parameters. Iran-Water Resources Research
2019;14(5):109-124 [In Persian].

4. Farzadkia M, Poureshgh Y, Joneidijafari A, et al. Water
quality of Aghlaghan River based on NSFWQI index and
zoning it by Geographic Information System (GIS). Journal of
Occupational and Environmental Health 2016;1(1):68-78. [In
Persian]

5. Gholizadeh M, Heydari O. Evaluation of Gorganrood river
water quality based on surface water quality indicators in
Gonbad Kavous. Iranian Journal of Health and Environment
2020;13(1):33-48 [In Persian].

6. Effendi H. River water quality preliminary rapid assessment
using pollution index. Procedia Environmental Sciences
2016;33:562-567.

7. Yusefzadeh A, Khorramabadi Shams G, Godini H, et al. The
assessment of Khorramabad river water quality with national
sanitation foundation water quality index and zoning by GIS.
Yafte 2014;15(5):82-92 [In Persian].

8. Wang Q, Wu X, Zhao B, et al. Combined multivariate
statistical techniques, Water Pollution Index (WPI) and Daniel
trend test methods to evaluate temporal and spatial variations
and trends of water quality at Shanchong River in the
Northwest Basin of Lake Fuxian, China. Plos One
2015;10(4):1-17.

9. Moghadam Yekta N, Jozi SA, Karimi A. Study of quality and
pollution of Urmia Gadarchay catchment, using water quality
index and WRASTIC wvulnerability model. Journal of
Environmental Science and Technology 2020;22(2):79-91 [In
Persian].

10. Hashemi H. Guide to calculating water quality index in lIran.
Department of Environmental Engineering- Environmental
Pollutants. Shahid Beheshti  University. Institute of
Environmental Sciences. 2011 [In Persian]

11.Samadi J. Survey of Spatial-Temporal Impact of Quantitative
and Qualitative of Land Use Wastewaters on Choghakhor
Wetland Pollution Using IRWQI Index and Statistical
Methods. Iranian Water Resources Research 2016;11(3):159-
171 [In Persian].

12.Samantray P, Mishra BK, Panda CR, et al. Assessment of
water quality index in Mahanadi and Atharabanki Rivers and
Taldanda Canal in Paradip Area, India. Journal of Human
Ecology 2009;26(3):153-161.

Fra e P Y el F o jlach ass Jh cdasas Cublags i ddae

13. Sadeghi M, Bay A, Bay N, et al. The survey of Zarin-Gol river
water quality in Golestan province using NSF-WQI and
IRWQISC. Journal of Health in the Field 2015;3(3):27-33 [In
Persian].

14. Alizadeh M, Mirzaei R, Syed Kia H. Determining the spatial
trend of water quality indices across Kan and Karaj river
basins. Journal of Environmental Health Engineering
2017;4(3):243-256 [In Persian].

15.Khalifeh S, Khoshnazar A. Evaluation of water quality in
Zarrinehrood river using the standard quality index of Iran’s
surface water resources. Journal of Water and Wastewater
Science and Engineering 2018;3(1):22-34 [In Persian].

16. Hajian Nejad M, Rahsepar AR. Effect of Isfahan Ccity and its
wastewater treatment plant effluent on some parameters of the
water quality of Zayandeh Rood river. Journal of Health
System Research 2011;6(4):821-828 [In Persian].

17.Ebrahimi Dastgerdi H, Ebrahimi E, Fakheran S. Impacts of
Zayandehroud Dam on the Macro-benthic Invertebrate and
Water Quality of Zayandehroud River using BMWP and
ASPT Biological Indices. Iranian Journal of Applied Ecology
2017;6(2):55-67 [In Persian].

18.Hatami R, Mahboobi soofiani N, Ebrahimi A, Hemami MR.
Evaluating the aquaculture effluent impact on
macroinvertebrate community and water quality using BMWP
index. Journal of Environmental Studies 2012;37(59):43-54
[In Persian].

19.Chapman D.V. editor. Water quality assessments: a guide to
the use of biota, sediments and water in environmental
monitoring. CRC Press. 1996.

20.Khodam Mohammadi MM, Boustani F. Evaluation of Self-
Purification Potency and the Role of Dissolved Oxygen in the
Kor River Water Quality (Case study: Downstream of
Doroodzan Dam to Tashk-Bakhtegan Lake). Water Resources
Engineering 2016;9(30):87-96 [In Persian].

21.Boyd CE, Gautier D. Effluent composition and water quality
standards. Advocate 2000;3:61-66.

22.WHO. World Health Organization, Guidelines for drinking-
water quality, Third edition, World Health Organization
(WHO) Geneva. 2004.

23.Khebri Z, Nejadkoorki F, Sodaie Zadeh H. The relationship
between land use vector parameters and river water quality
using GIS (Case study: Zayandehrood river). RS & GIS for
Natural Resources 2015;6(1):79-89 [In Persian].

24.Khosravi Dehkordi A, Afyunim M, Mousavi F. Nitrate
Concentration in Groundwater in the Zayanderoud River
Basin. Journal of Environmental Studies 2006;32(39):33-40
[In Persian].

25. Teraoka H, Ogawa M. Behavior of elements in the Takahashi,
Japan River basin. American Society of Agronomy, Crop
Science Society of America, and Soil Science Society of
America 1984;13(3):453-4509.


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.61186/jehe.10.4.398 ]

IRWQlsc saali 31 soliil b ag sainly Glaog, of e Sl ol ymis w0

26. Mirzaei R, Abbasi N, Sakizadeh M. Water quality assessment
of rivers in Bushehr Province by using water quality index
during 2011-2013 vyears. lIranian South Medical Journal
2017;20(5):470-480 [In Persian].

27.Blocksom KA, Kurtenbach JP, Klemm DJ. Development and
evaluation of the lake macroinvertebrate integrity index
(LMII) for New Jersey lakes and reservoirs. Environmental
Monitoring and Assessment 2002;77(3):311-333.

28.Movahedi Nasab M. Trophic status of Zayandeh-rood dam
water (Isfahan) in two seasons, spring and summer. MSc
Thesis. Isfahan University of Technology. 2012 [In Persian].

29.Radafr M, Alipour nasimahaleh F. Investigating the source of
Nitrate pollutant in Tajn River from Shahid Rajaei Dam to the
mouth of the river to the sea using Load Duration Curves.
Water and Soil Science 2023;
d0i:10.22034/ws.2023.54777.2510 [In Persian].

30. American Water Works Association. Water treatment plant
design. Second edition, New York: McGraw-Hill. 199.

31.Mirzai M, Solgi E, Salmanmahiny A. Role of land use in
quality of water in Zayanderood River. Water Resources
Engineering 2018;11(38):61-70 [In Persian].

32. Mirzaei M, Solgi E, Salman-Mahiny A. Evaluation of surface
water quality by NSFWQI index and pollution risk assessment,
using WRASTIC index in 2015. Archives of Hygiene Sciences
2016;5(4):264-277.

33.Mirzai M, Nazari A, Yari A. The quality classification of
Jajrood River's area. Journal of Environmental Studies
2005;31(37):17-26 [In Persian].

34. Abedi-Koupai J, Nasri Z, Talebi KH, et al. Investigation of
Zayandehrud water pollution by diazinon and its assimilative
capacity. Journal of Science and Technology of Agriculture
and Natural Resources 2011;15(56):1-20 [In Persian].

VELY Ll F o jlack ads Sl cdasas Cadlags sitige alas @ 1o


http://dx.doi.org/10.61186/jehe.10.4.398
https://jehe.abzums.ac.ir/article-1-1004-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

Journal of Environmental Health Engineering, August 2023; Vol.10, No. 4: 398 - 411

Evaluation of Water Quality Changes in Zayandehroud River
Using IRWQIsc Quality Index

Rasool Zamani-Ahmadmahmoodi'*, Sahar Aminian? and Samira Bayati®, Atefeh Chamani*

1.Department of Environmental Engineering, Natural Resources and Geosciences Faculty, Shahrekord University, Iran.
2.Department of Fisheries, Natural Resources and Geosciences Faculty, Shahrekord University, Iran.
3.Department of Natural Engineering, Natural Resources and Geosciences Faculty, Shahrekord University, Iran.
4.Environmental sciences and Engineering Department, Waste and Wastewater Research Center, Isfahan (Khorasgan) Branch,
Islamic Azad University, Isfahan, Iran

Email: rasoolzamani@yahoo.com

Received: 20 September 2023 , Accepted: 17 October 2023

ABSTRACT

Background: The examination of the quality of surface water, which is crucial for water supply, has
attracted the interest of numerous researchers for a long time. Various indicators are employed to
evaluate the quality of water in rivers, and among these indices is the Iran Surface Water Quality Index
(IRWQIsc).

Methods: In this study, water quality changes of Zayandehroud River located in Chaharmahal va
Bakhtiari and Isfahan provinces were evaluated using IRWQIsc yearly. Physicochemical parameters
including BODs, COD, DO, pH, EC, nitrate, phosphate, ammonium, temperature and total hardness
were used to calculate the IRWQIsc index in 7 selected stations for 12 years (2004-2015).

Results: : Comparison electrical (EC) values in the stations showed that, EC increased from the
upstream to the downstream of Zayandehroud River, and the concentration of parameters in the first
station (Kouhrang tunnel) was much lower than the other stations in most years. The results of
IRWQIsc index showed that values was relatively good in all stations. The best and lowest water quality
according to this index were good and moderate in 2006 and 2010 with the values of 73.2 and 49.6,
respectively.

Conclusion: Overall, based on the twelve-year average of IRWQIsc index, in the selected stations water
quality was moderately good in Gharaghush, Cham-nar, Zamankhan Bridge, Kouhrang tunnel, Sudegan
and Horeh stations, and was medium in Azadegan station. Identification of pollution sources and
controlling inputted pollutants is necessary to protect and prevent the water quality decreasing of the
Zayandehroud River.
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